; Hl e3e?v<<"76"Tv*/ -6 APR 2004 A device for danping pivotal novenents of a
wheel - supporting pendular armof a notor vehicle TECHNI CAL FI ELD The _
present -invention relates to a device for danpi ng pivotal novement & 6f ARR 2004
wheel - supporting pendular armof a notor vehicle. The invention rel ates

especially t ' L S - danpi ng
of pivot al ﬁ%ﬁ%ﬁ@%ﬁgrg?%%ﬁgékgéﬁgg%@??%§h%ﬁﬁghﬁg?déﬁﬁgﬁ%ﬂﬁg%@ﬂgg%éd not or
vehi cl e. PRI ARA btoA-vehf@d 008 has previously disclosed a springing and
danpi ng devi ce for danping pivotal novenents of a wheel -supporting pendul ar
armof a tracked vehicle, the device conprising a housing with a cavity for
rot at abl e support of a swing axle of the pendular arm a plate pack
arranged in'fﬁgjﬁgyéﬁﬁgFgmhﬂconprising a nunber of coaxially adjoining,
annul ar disk plates, which are alternately torsionally fixed but axially
noveabl e in the housing or on the swng axle; a first annular pressure disk
torsional |V fhesdsbittinAtitRhlr¥lafRNG aeoice o Binsite Mvoit] Boblmbiie opgndul ar
arm -a second annul ar pressure plate, torsionally fixed but axially

moveabl e i n wheelsapsontgg fehdulbnampofs soter wihadles Thavhvigtioppelaiss@gspe-des Wit h
menbers designed, on_rotation of the first pressure plate, to produce an

axi al nmovemengllbio Fueh arleien fos bpth-pasitianandspsed-dapenscohdamped pivamd
conpressi on spring unjt esigned to exe a _conpressive force.on the
rebsure pi Aol el ARsHDoit Bk aras M s o endut ar
armare permtted by a torsion bar, to which the pendular armis connected,
whi | st a positiondependent danping of conpressive springing novenents of

t he pendul arPRIOR ARahi eved in that friction disk plates are pressed

agai nst one anot her and agai nst a brake disk in the housing through the
action of the conpression spring unit, when the pressure disks are

BB A S TR L S AL
road drivi ”%aﬁ%‘?ﬂ%%?&%&l IQEv&néxf@Si‘ngh%@ﬁéﬁp%rﬁﬁg{ﬁmﬂﬁH} Al d ghiag and

danpi ng syste tomng easily occurs unlFess e systemis of very rigid

desi gn, whi citHiels, ta8 dedicercoy Eﬁ@%h&ﬁuﬁ%ﬁ' tRatcakity §6ithoasble s@esbreof ¥i ng
conditions. OBJECT OF THE INVp%NTI ON An obj ect ofﬂ¥_he invention is to
produce an iswingwste ofcthe pendular atayi platepiack atrahgadowdive howsiog and eom-

wheel - supportin endyl ar _ar ns of tracked vehicle, which device wll
permit both Rﬂ%ﬁ% E&Hﬁ@ﬁ@ﬁﬂ%ﬁﬁ%@@%ﬁ%ﬁéﬁg’éﬁﬁﬁ%w&ba’i?fallieﬁ%a"penduI ar

alms. 0 the GRSE-ALARRLERBINSISRALDALAR Al RTLLL O onthc e BelliREndent

danping in t case o ensi on springi i produce®a gdod,

confortabl e $gfdtagilgr prdsie ARkSrsi AT BRI Bxially 9h & daBleyortihic\swifig Of  t he
vehicle on roads and in extrene off road driving conditions. SOLUTI

ACEERDI NG TQitbf thevfetilan aitihs & s¢cond anhilerpressure iphate, totstomilyrfemeinitoned
devi ce according to the invention is characterized in that it, conprises an
axi al |y noveEBtldy pioveable inthediysmepthe Wodmeimee plgtashsymeprrosing$deni t and

the pressur ewﬁil%ﬁgnslber% Qfg:;si%né Sotnrrioga i3h o%ltl%- first pressure plate, to produce an
axial movement of the pressure plates in relation to one another; and compres-
sion spring unit, designed to exeﬁ a compressive force on the pressure plates
and the disk plates. Springing movements of the pendular arm are permitted by
a torsion bar, to which the pendular arm is connected, whilst a position~
dependent damping of compressive springing movements of the pendular arm
is achieved in that friction disk plates are pressed against one another and
against a brake disk in the housing through the action of the compression spring
unit, when the pressure disks are separated from one another by means of inte-

racting wedge elements in compressive springing of the pendular arm.
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nment, which allows a hydraulic pressure mediumto flow fromone side of the
piston to the other. A danping device is thereby obtained, which dug AE”R"ZU@%
- supporting of the piston between the conpression spring unit and the
pressure disks is capable of functioning as a hydronechani cal danper, which
i s capabl e h eRfratiengt el dhﬁﬁ%nbﬁ&ﬁqioﬁ@ of prirdeied gehivleenitin bsctod spieg-pendul ar
arm and preventing bottom ng rther special features of the danping

devi ce accormg agd g@ﬁllpm fysteantbastenaing eepidic pe¢use unless the SﬁéﬂeanQfg’eﬁSépendent
cl ai nms. g APR 20 he inventi o I S descrgl Eed | mre tail bel ow
with refererﬂ‘% ggsighatii aé@ntaéaﬁ@aa B gc BRAW NGS
Fig. 1is ac%hmﬁt YlFew of a torsion danper according to the I nvention for a
not or vehicle eél-supporting pendular armpivoted therein; Fig. 2 is an
enl arged cross-section view through the torsion danper in Fi g. 1 omtting
the swing axle of the pendular arm Fig. 3 is a cross-sectional view of an
upper part @BIECThOETHE ENVIENTIONsi on danper, showing a pressure relief
valve fitted therein; Fig. 4 is a perspective view of a first pressure disk
for torsionally fixed noun ting on the swi ng axle of the pendul ar arm

Fig. 5i ..
o i For " ooRFURBEFYE R e A M Bl BRI £15C
éﬁda Per sPeqhl evgm%wftﬁé‘w%ﬁ%pﬁﬁﬂﬁiﬁen%té: a&ﬁlsfotr@tﬁ&k@@%mﬁssure di sk;’

which device will permit both position-dependent and speed-dependent dam-

ping of the pendular arms in the case of compressive springing and position-

dependent damping in the case of extension springing in order to produce a
good, comfortable springing and damping function both in ordinary driving of

the vehicle on roads and in exireme off-road driving conditions.
SOLUTION ACCORDING TO THE INVENTION

‘With this object in view, the aforementioned device according to the invention

is characterized in that it comprises an axially moveable piston, arranged bet-

ween the compression spring unit and the pressure plates, and a restrictor ele-
ment, which allows a hydraulic pressure medium to flow from one side of the
piston to the other. A damping device is thereby obtained, which due to the
supporting of the piston between the compression spring unit and the pressure
disks is capable of functioning as a hydromechanical damper, which is capable
of braking rapid compression springing movements of the pendular arm and

preventing bottoming.

Further special features of the damping device according to the invention are

specified in the following dependent claims.




Fig. 7 and 8 are di agrans respectively show ng positi-on and speed-;dqpqﬂqqerggg_g#
danpi ng of springing novenents of the pendular arm by neans of a device ac
cording to the present invention. DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS Figure 1 shows a torsion danmper according to the invention,
gener al | y ddhetmcenlrgn i9dedcnmbed as ntdre deailbedpr edtidefendento drawpigsgt-of

pi votal novenents of a 3 - 6 APR 204 pendul ar arm 12 about an axis A At
its free entfcipe pendul ar arm 12 supports a carrier wheel 14, freely
rotatabl e about an axis B and intended to bear supportively against the
upper side of a lower running el ement of an endless caterpillar track (not
shown) of apHEKPEIORPPTHON oFergiprIaWARIGS0 has a housing 16, which is
intended to be firnmy fixed in the side of a chassis part of the tracked
vehi cl e, where a nunber of such carrier wheel -supporting pendular arns are
pivoted in series. Figure 2 shows in nore detail how the torsion danper 10
accor di ng t §1& HesipideevieWor 4 iorgon damper exeording toSassinventian &x atthetof or si on
danper 10 has_ .a, central cavity 1 or the accammudati on and rot atabl e
support of gglp@el%e;ﬁl%o@g@en B{?THEPPWF%? gjr‘?B%PQ of the pendular arm 12,
which is intended to be torsionally fixed to a torsion spring (not shown)
inthe formof a torsion bar running coaxially with the axis A. A plate
pack, conpr P% 12dis an RulHResd eosseention viywaticvighithgtorsion dagtpedisKigofl at es 20,
22, is fitted in an enlarged cylindrical cavity 24 in the housing 16. In
this, everyootttmg the swing axle obthe pandlasiarml ates 20 is torsionally fixed but
axjally noveable on the axle journal of the pendular arm 12 by nmeans of a .
spliined connection, whilst the other internediate disk plates 22 are torsio

nal |y fixedghyts -axially Y- ' : her

spl i ned conﬁ 't%%ﬁ&%ts S&@%ﬁ%?‘ﬁﬁﬁﬁgﬁg@pﬁkeﬁﬁ%ﬂ}nﬁﬁ%a ¥s]t op 26
agai nst t he dh@er, shbWinglfpRRshrekeliéfvabidBReditidran; axial |y noveabl e stop in
the formof a first annular pressure disc 28, which is connected so that it

is torsionally fixed but axially noveable to the shaft journal of the
pendul ar arm by way of a_.splined_ cgnnection. A second annular, pressure disk
30 is fittell&EdspArSPegBvaysmnet 2 find Dressute %@é deesiepal é@ddﬁau@-s

torsional | y.f] - axlall .the housing 16 also by way of a
spl i ned conﬁégﬁg%gwﬁgéﬁ¥%?§i etall in Figure™4, the first pressure

di sk 28, on one side facing the second pressure disk 30, has three
wedge-shaped cans 32 running in a circunferential direction, which are
desi gned t oFigitseis aqierspective mieseoLampireremid ayyparhofa 8egontdqrasstreodisk he
opposite side of 'thT second pressurte;tl di sk 30 4 - 6. APR 2004

- Ior torsionally fixed mounting 1n the torsion per housing;

AT
N &

Fig. 6 is a perspective view of an outer annular part of the second pressure disk;

and

Fig. 7 and 8 are diagrams respectively showing position and speed-dependent
damping of springing movements of the pendular arm by means of a device ac-

cording to the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows a torsion damper according to the invention, generally denoted

by 10, for position and speed-dependent damping of pivotal movements of a
3




(Fig. 5). This second pressure disk 30, as shown in Figures 5 and 6, :
conprises an inner ring 30a with cans 34, and an outer ring 30b, t h‘*'"eﬁrii\ﬁasZSWf
30a, 30b having three interlocking recesses 36 and 38 for receiving a
spherical elenment 40 (Fig. 2), which couples the rings together so that

they are topehdilad avn 2 4BEutH ax3d WOWEt ROABX LA HDNSIRE 2kl 1@%%&?89 to one
another. A conpression spring unit in the formof a pair of an ar disk
springs 42, ag4rridrrwiel A4, fredy spmiabie ddotitantdricRendanendéd foftenr bipan t he

ot her, exerts a pretensioning force on the pressure disks 28, 30 and on

di sks 20, 2Pog@ivelnasansitthe pRp siffdela laver sunning elgment sif ep endless cathi-ch i s
situated be t ressur e .di sk nd.the.spri nit a bears agai nst
the inner r#ﬁg’%%& ?%%ds%iogm Qfgﬁﬁgﬁﬁ%g]@é%qwéelpﬁeaﬂe Pﬁ’a?&@ﬁa Pt 48 in
the housi ngsik6.16THEEH &it; i (O whi ows a
hydraul i c rrg%?ulrg’ ?‘g}l%ﬁtlg{bfnﬁg(\i/vt ergﬁﬂg} ??%dmﬁg%rg Sgel e o@ﬂgﬁg@%ﬁgtf?;li!\éto t he

ot her, whentratiedovelticle, wheres mmilest @sush kirriel Mehepl-Sipordfy pérstulfias a return
val ve 52, which together with the restriction 50 permts a nore rapid

di spl acemen®IR§ aeunrHolegvRAENAS) of the piston 46 to the left than to the
right-.in Figure 2, that is to say it permts a greater flow of oil fromthe

| eft-hand side of the piston to the right in a return novenent of the
pi ston 46, i : i . | i i e. case of a ¥
et urn moveriurs gr gy 4h Mork ABRIRSY b SRioR e 1 deootdinb o MEREIT, L e
torsion barvenfitn ispeastriced. N'Ehé Bblsifg 1510€ il fréibn 48mipsr {0 RiOLEempINeCt ed O
the space to the right of the piston by way of a chanber 54 in a
super st r uct eavatysE8 &ir the ectromdatidrsandxetatableSupport 60a bolinectwihpexleespect i Ve
sides of the piston 46 tqQ the ch er 54, Co-oydinated with the duct 58 is ™
a pressure P@F‘Fagf(n?ﬁaﬁ\?&[g?f pendayar agm bh Whichasinggndgd te be fresionally

connecti on X\/ﬁ; 5 -{ he ace 19 the,right. of the piston
46 when a pﬁgé e e€ ﬁ%@&%ﬂgﬁ%&%&%ﬁ i‘%ﬁ}%%’%fna{ftae TR W28 Eded,

whi ch occur gly witthe exR. A plaAhLtls OFmpASHL \EmHN M cBaxially bhpiRgpdul ar
arm 12. The danpi ng device according to the”invention functYo s as-follows:
When dri vi nepmaler disk pthtese2i), QReistfittedoimreh drdargad kplindricat oavite34 iveéey sprung
to a different .de regn%gd at differjing_ rates depending on the

i rregul ari tRSRg 16y 5, eyeppethondisk plase f thadisk platespilig torsianadlyvehi cl e.

In the case | w C ressive ,Ngi n osi t.i,qn- dependent
darpi ngy - ¢ R DR ey AR S ER ok L BE R eBibP AR 23 SRR ¢ hen

by neans of ot depleiBcontiedtich, hilR g]%s&ﬁ - gw? j _and the

pi ston 46 a(\)/vaygj?rom I tsglf, ‘agal EI’IS'[ t %It]gg%r?{%n 0 d{gﬁgﬁﬁyésgzg%%ﬁgg 42, 44,
the first pmabsfired Hiskkifiy atovtdide @t idustgpl@B$ wag dffi@othes kplphad es 20, 22
operating in oil towards one another and against the fixed stop 26 in the o

housi ng 16, coysiectan. #ienesnpithaplriepaskian gifinpdoxialstopp2magiinst thebou? is
friction danped_ever npre strangly.the further, the arm conpresses, as shown
in the gr apﬁgg Sf6ﬁn§LﬁIéts-p_?hegfepgraﬂp%%@{%rn@ogeéaggéﬁopilg t@%gifmagpap t@fon
(conpressi v, Walell il I it 3 i di sk
spring 42 ilgﬂgfgfségglﬁﬁsgﬁ’ﬁﬂlﬁgpgt op, éétﬁgsg?lﬂ%ﬁtersq |sn%g‘p/$ﬁ}€r?g\qﬁ§l§|§{§
activated, #lyrhrvesbledo tiestnfigongial dathe padali vemiby Wwhpsrf & splindieébn-

occurring. At the sanme tinme oil flows fromthe right-hand side of the

pi ston 46 tmecties. |ASecondraimylad prasyureadisiod ihbttedsoaxially op agdinstabe

speed- dependent danpi nment bei.n xerted on . the pendular _arm 12 in

ag cor dang e Vst qusng% ‘ﬂglf Eﬁ&ﬂ@ I%W%ngdﬁ'c&‘?ﬁgb‘ﬂtrﬁxﬁl pVB?‘bl@ i thethayre of f
road drivi i1 i i ndular arm 12 is made to performa
rapi d corrppggg?\ggﬂgsdp?fﬁv&yﬁga \i/]%‘r%%%{}r?]}e%%ggbess of a predeterm nied angul ar
velocity, the pressure relief valve 62 opens due to the oil pressure
increase, thereby allowing the oil on the right-hand side of the piston 46
al so to fl ofsshewnghmdre detalivie Foguredt, thefirth prdseureiisla®®)l dihencogidesa-t e si de

of the pistan 46. An instantaneously dynam c_pivotal damping of .
t he- pendul. &¥10& s gerond nresspeadisls 6B @&éére@dﬁ%igﬁ%p%cwﬁ Rarnniggtiml curve

15 the't o coircadel oY Okofln, AR o ARRled o G P R ftae Qiulige ' 2 AT
i ght - hand gkARretahBe4PERhRA HGHEY idd BEHe QRS YRkMEe ﬁ?skaimj the
i x {IGrfed o the Oppffeidg, PF e Setop

fixed restriction 50. It is also po . W rting fromthe scope
of the present invention, to |ocate thg valve elenents 50 and 52, like the
pressure relief valve 62, in the superstructure 56 of the housing 16 rather
than in front of the piston 46, naking the valves nore easily accessible
for inspection and servicing. 6 - 6 APR 2004 Oning to the double action
of the danmping device with static and dynam c (position and

speed- dependent) danping of the pendular arm 12 in conpressive springing

.




- 6 APR 2004 CLAIMS 1. A device for danping pivotal novenents of a ~§ APR 2004
wheel - supporting pendular arm (12) of a notor vehicle, the device

conprising 5 a housing (16) with a cavity for rotatable support of a sw ng
axl e of the pendular arm (12); a plate pack arranged in the housing and

conprisin . : | i QlnN : [ , 22),
\/\/nim(::)hI alr ega tlg'rﬂ)g?(}fl gg%ég%?iﬁgﬁéasilﬁ/ %(%th%%[w%ﬁa l%gllregi)s\slééléﬁ’g%?ﬁw{ség hou)si ng
(16) or on hémewring 3@xlveith esnest] M8l M odier Anf BUB! the Ritek 30a IRSIEr € pl ate

(28), torsionally fixed but axially noveable on the swing axle of the
pendul ar ar vingdhxeedotedlogkimglracespres omd3 P ifert rec¢isilg a sphesicalndéthgntf4lked but

axially noveable in.the housing. (16), the t ressure pl ate 8, 30
havi ngyoppo&ﬁﬁgﬁsi"@é@:‘%‘{ © ﬁ%@\(%t‘)? ,er:?&’)tﬂ%ﬁg%ﬂegtﬁ’éﬁgnﬁﬁgﬁ%%t ati)on of
the first pglg%%ul nagila?g}%yg&é tiﬂr%lﬁ{o%qpco%e%ﬂ 'i__al novenent of the pressure

. Q . . .
pl ates (28, e Ion to one another; and a conpression spring unit

(42, 44), dasiciadssion Sx@id it GPIRIBSEI OfR o SRarRdr Beskdy 4e piates and
the di sk plates, characterized by an axially noveabl e piston (46), arranged

bet ween t hei2@hichmrespsing @49y thiokerumidtstifde? thadvthe atleer dxerisragqastensiopl at es
(28, 30), and a% restrictor-element (50, 62), which allows a hydraulic
medi um to fHB& P?c@rﬁvoﬁh@ms(agreocilsk&r%é,ﬁ%wl(%ys 26 32l the miate back The devi ce

according t | ; .C erized.in.that the . restpictor el nt 25
Compr i see. 205 Y bt O B AS i i it Bl e T Poni ARt
accor di ng t heGhhPusit ARVA Lol thd iﬁnbpﬁﬁ% 808, dnd'is tax{aﬂg}zﬁbﬁab%(af’o) has
a fixed passage area. 30 4. The device according to any Clans 1to 3,
chiar act er i zeylimdnichhpdrt #Bén tieshiousdigl 6.eThapistorcddrpas 8 Exed repadeivg 3Gstriction
in“the formof a pressure relief_ . _ .

which allows a hydraulic medium (oil) to flow through from one side of the pi-

ston to the other, when the piston 46 is moved axially. The piston 46 also has a

return valve 52, which together with the restriction 50 permits a more rapid

displacement (refurn movement) of the piston 46 to the left than to the right in

Figure 2, that is to say 1t permits a greater flow of oil from the lefi-hand side of

the piston to the right in a return movement of the piston 46, assisted by the

compression spring unit 42, 44 in the case of a return movement or extension

springing of the pendular arm by means of the torsion bar. The space to the left

i of the piston 46 is further connected to the space to the right of the piston by

way of a chamber 54 in a superstructure 56 of the housing 16. Ducts 58 and 60
connect the réspcctivé sides of the piston 46 to the chamber 54. Co-ordinated
with the duct 58 is a pressure relief valve 62 (Fig. 3), which is designed to open
the connection between the chamber 54 and the space to the right of the piston
46 when a predetermined oil pressure in the latter chamber is exceeded, which

occurs in the event of rapid compressive springing of the pendular arm 12.
The damping device according to the invention functions as follows:

When driving a tracked vehicle the pendular arms are compressively sprung to

a different degree and at differing rates depending on the irregularities of the
5




8 - 6 APR 2004 valve (62) in the housing (16) designed to allow a o 2004
hydraul ic pressure nmediumto flow fromone side of the piston (46 ﬁ é?

the conpression spring unit (42, 44) to the other side of the piston faC|ng_
the pressure plates (28, 30) when a predeterm ned pressure S exceeded in

t he pressuregrmatwidane thrd bf e RhR SR MH-Q064 isfef’a‘%lv% Bﬁr %Hrﬁﬁr%kl

The device according to any of Clains 1 to 4, aracte re urn

val ve (52) asprangyegl(fositidedgpesident d4f)ing)) ﬂwpl@fdullai afrﬁrcuuﬁﬁg@eqirgteturn fl ow
of pressure nediumfromthe side of the piston facing the pressure plates

(28, 30% tg Eﬁ?é%msﬂ%%&aérféehth%cbm?egmﬁeofdbﬁpmsﬁm ﬁﬂrpmgﬁeaﬁhetsaemz ﬁ4)
10 6. T to.5 t t hat
the spr| ng i ESRg gt %ﬁs@%@&tagérm qnﬁgs@r%.%@f‘s%ﬂ%ééq%%n of. The

cg\%??sggcigﬂg%ﬁ%ﬁg‘@?? ggrr ng e iierren?ésgl(gﬁggt % ga?l?dﬁ%fe gsmu_u t%"Fckness.

8. The devi cdishplates2() @2t apepstingin ¢t ®iwdslodanbth&Mad: tapdaidy that the
second pressure |Late (30) conprises an outer ring (30b), which is

torsi onal | y $pRé ménthelsméﬁ,rs@ thatathe camorcasmvrempangmrgrtgf théPeddulahi ch is

connect ed soth .S torsi naII fixe ut. 2 xraIIy noveabl e to the
outer ring (3t bi/ﬁw&? é?VFE OT%F‘E y $hy E:rr‘a%euccrrnp@sses as

(36.38) " TReom BE e BHeBHPR T Ao G A B0 5 g
to O aim 8, mbsivcimiigie) éfithtpahdilbea®TPShSvEioR t@éwemeétagjéwﬂ;r&gnot i al

novenent of the first and second passage plates relative her
consi st of depptseedin alipit stopghestiffor diskapring dmamx(as&, adhhngtd the e
opposi ng srdes of thenPressure pl ates, (28, 30). =
steeper damping curve in Figure 7 then ocourring. At the same time oil flows
from the right-hand side of the piston 46 to the left-hand side by way of the Te-
striction 50, a speed—dependénfaamping moment being exerted on the pendular

arm 12 in accordance with the left-hand sloping curve in Figure 8.

In extreme off-road driving conditions, in which the pendular arm 12 is made to

perform a rapid compressive springing movement in excess of a predetermined

angular velocity, the pressure relief valve 62 opens due fo the oil pressure inc-

rease, thereby allowing the oil on the right-hand side of the piston 46 also to £
flow through the valve 62 to the chamber 54 and the opposite side of the piston

46. An instantaneously dynamic pivotal damping of the pendular arm 12 is the-

reby achieved according to the horizontal curve in Figure 8. In the event of ra-

pid extension springing of the pendular arm 12 the return valve 52 opens, the

oil flowing rapidly back to the right-hand side of the piston 46 by way of the

retum valve 52 and the fixed restriction 50.

It is also possible, without departing from the scope of the present invention, to
locate the valve elements 50 and 52, like the pressure relief valve 62, in the su-
perstructure 56 of the housing 16 rather than in front of the piston 46, making

the valves more easily accessible for inspection and servicing.

)



- 6 APR 2004 10. The device according to Caim9, characterized Hh»tﬁh@\tpRt Ig@gq_
inner ring (30a) of the second pressure plate is provided with the said
vvedge shaped cam el e rrent (34) 10 . AH. AS+?. Ay. Ae". A+ . AS.

.AY. Al Ah<) Aevi

0 Dot st ot oo
cg]ac 2]: 22&5]%‘5]@%@? . gﬁ%‘lﬁ g%*]“@]a[]gc&c E‘QQFEQ FELFER] é&}*&&]ﬁ&)ﬁﬁ?h‘]ﬁ‘c a] ca]ca] ca
]5] 5]555!~yt ]C)?%%%\S]Ggéc‘g] }Iébs]{c ‘?%9{(? E]ﬂ% ]ar; a(’%g%]?%éj %‘%ﬂalflga? c% cal] cay] ca]

ca] ca] caUlcpalford il 5ad a@drﬁabmt@dd]&absahﬁ @athe Q¥hREy with ereAu8eBligt 88899:

;a; ;- <<2===>>>0p*?~yt o] e [ VU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] o
_ a] ca] ca] c afbodiohuag ca eadpralccakpaidianyeédshcal ca) ca) ca) ca! *?, ?21?7??????28| 8}
88899:

a; ;- <<2:::>>>(V<?* ?~ytoje [ VU ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
a]J ca] ca] caU] caU] ca] ca] ca] ca] ca]] ca] ca] ca] ca] ca] caU] ca] cai y/ _=! X&p$10%0?0?&
()-F "t 109%?k?& ()-Y't, $10%?k?& ()-M VI0%& ()-pl0%& ()-yh#10%& ()-/z {
| } DbCIXSS10%&" ()- S 109%& ()-S, cl0%& ()-10%& ()- 10? 107?




10?2c(109%®& ()-0z f aBbCl S10%& ()- S10%&' ()- SL10%&' () -

| #WB$10WNVE () - SP10%& ()-S 10%&' ()-  j MIEbC! P410%& () - “,XG VBB 2004
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arm (12);

a plate pack arranged in the housing and comprising a number of coaxially
adjoining, annular disk plates (20, 22), which are alternately torsionally fixed but axially
moveable in the housing (16) or on the swing axle respectively;

10 a first annular pressure plate (28), torsionally fixed but axially moveable on the
swing axle of the pendular arm;

a second annular pressure plate (30), torsionally fixed but axially moveable in the
housing (16),

the two pressure plates (28, 30) having opposing sides with members (32, 34)

15 designed, on the rotation of the first pressure plate (28), to produce an axial movement of .
the pressure plates (28, 30) in relation to one another; and

a compression spring unit (42, 44), designed to exert a compressive force on the
pressure plates and the disk plates,

characterized by an axially moveable piston (46), arranged between the

20  compression spring unit (42, 44) and the pressure plates (28, 30), and a restrictor element
(50, 62), which allows a hydraulic medium to flow from one side of the piston (46) to the

other,

2. The device according to Claim 1, characterized in that the restrictor element

25  comprises a first restriction (50) in the piston {46).

3. The device according to Claim 2, characterized in that the first restriction (50)

has a fixed passage area.

30 4. The device according to any of Claims 1 to 3, characterized in that the restrictor
element comprises a second restriction in the form of a pressure relief

8
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side of the piston facing the pressure plates (28, 30) when a predetermined pressure is

exceeded in the pressure medium on the first aforementioned side of the piston.

5
5. The device according to any of Claims 1 to 4, characterized by a return valve
(52) arranged in the piston (46) in order to facilitate a return flow of pressure medium
from the side of the piston facing the pressure plates (28, 30) to that side thereof facing
the compression spring unit (42, 44).
10

6. The device according to any of Claims 1 to 5, characterized in that the spring

unit (42, 44) has a progressive spring characteristic.

7. The device according to Claim 6, characterized in that the spring unit comprises
15 annular disk spring elements (42, 44) of different thickness.

8. The device according to any of Claims 1 to 7, characterized in that the second
pressure plate (30) comprises an outer ring (30b), which is torsionally fixed to the .
housing (16), and an inner ring (30a), which is connected so that it is torsionally fixed but
20  axially moveable to the outer ring (30b) by way of sphericﬂ elements (40), spaced in a
circumferential direction and supported in axial, complementary grooves (36, 38) in the

outer and inner ring (30b and 30a).

9. The device according to Claim 8, characterized in that the members for
25 producing an axial movement of the first and second passage plates relative to one
another consist of complementary, wedge-shaped cam elements (32, 34) on the opposing

sides of the pressure plates (28, 30).
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